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* Introduction to NOAA Education

e Overview of Some Available
Resources

 Data in the Classroom: Focus on the
NODE Program
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What does NOAA offer Teachers?

e Real-time data
 Underwater photos and video — Live!
 Access to current research

* Places near your communities to
visit: NERRS/Sanctuaries

Lesson Plans and Curricula

that integrate these!
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The Essennal Principles j
of Ocean Sciences
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Ocean Explorer

WWW.oceanexplorer.noaa.gov

- 4
EXPLORATIONS

Explorations |

Mission Pian

Explorers

m n

P £ 3By o * Educational materials
2R ARl based on expeditions

GALLERY | TECHNOLOGY | HISTORY | LIBRARY | EDUCATION | FORFUN [T IE==3

SUS— * Interactive live
broadcasts from research
=== | Cruises

Operation Laser Line 2006

November 8 - 13, 2006

Mapping of coral reefs has been
identified as one of the first and most
important steps needed to address the
increasing decline of the world's coral
reefs. Photography or direct
observation is required to identify
corals and other coral reef community

* The laser line scan (LLS) systems wtilize a
organisms, but only small areas can be (% &5 Blow-grees lssr e roliacs it

http://www.learningdemo.com/noaa/

covered with these techniques. LAser  acocs me seafioor to generate a P e,
line scanning has been suggested as an  gray-scale image similar to @ black anc
alternative method that can provide white photograph. Click image far farger

view and ima credit.
high-resolution imagery of the seafloor s o

over 2 much wider area than

conventional photography, Laser line

scan (LLS) systems sweep 2 blue-green laser across the bottom and uses
the reflected light to generate a gray-scale image of the seafloor that is
similar to a black and white photography.

The NOAA Pacific Island Fisheries Science Center, in collaboration with
partners from the NOAA Office of Ocean Exploration, the Hawaii Undersea
Research Laboratory, the Hawaii Division of Aguatic Resources and the
UH Botany Department will embark on a 6-day research cruise from
November 8 - 13, 2006. The only commercially-available LLS system in
the world will be deployed at a handful of sites off the coast of Maui,
Expedition survey targets include beds of commercially-harvested black
coral, a recently-discovered deep hard coral reef, an important nursery
area and fishing site for commercially-harvested groundfish, deep algae
beds, and @ WWII aircraft wreck. This wide range of targets will enable

e T Y A S I S i B i Sl O i e T i 0 e R e L MR ' A

Comarta and Marn
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NERRS

www.nerrs.noaa.gov/Education/K12Educators.html

Background \
Designation Y
Reserves

Education

-

Research
Stewardship ¥
CICEET

~

Fellowships

Monitoring

Training
Volunteer
Restoration A
Invasives

Related Links ¥

Contact Us

May 17, 2008

- Offer classroom
materials and
EstuaryLive! A field
trip over the internet

K-12 Educators

Welcome to our new site developed specifically for
educators working at the K-12 grade levels! The
National Estuarine Research Reserve System (NERRS)
comprises 27 reserves, and is a great resource for all
things related to estuarine ecology
represents different biogeographic
States that are protected for long
water-quality monitoring, educatio
stewardship. We invite you to lear
network, the dynamic on-site educational programs offered by eac
to increase estuarine literacy.

Check the resources we offer for education and let us know how w
are in the process of developing this website and welcome all your

Distance Learning Programs: Check out these great links! Join us f
program in September 2006, and have your students ask questions
Use the Estuaries Tutorial to help you teach about estuaries!

Curriculum Materials: This is a collection of curricula, lesson plans,
point presentations that have been developed by some of the Nati
Research Reserves. These materials can help you introduce your st
estuarine topics and environments.

‘\ N

Elkhorn Slugh NERR: www.elkhornslough.org
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Sanctuaries

http://sanctuaries.noaa.gov/education/welcome.html

- Downloadable

\,_,
SC NATAONAL MARINE SANCTUARIES
lesson plans

"

it ;

EDUCATION _‘

« Encyclopedia of
= | the Sanctuaries
e S ¢ .. (under Photos

= For Fun

= For Teachers . & .
= For Students 5 > ta b)
= Get Involved e z

» References > 8

 OceansLive
Portal

Frequently Used Resources
e Education Evaluation e OceanslLive.org
e Thank You Ocean * NOAA Bay Watershed
e Ocean Awareness Guide Education and Training (B-
s Oceans for Life WET)
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Sanctuaries

http://oceanslive.org/portal/

2t - Downloadable
MARITIME HERITAGE | PHYSICAL OCEAN | LIVING OCEAN | CONSERVATION & PRESERVATION | DISCOVERIES & TECHNOLOGIES | e S S O l I p I a l l S

§ 54 Luve vibeo | ARCHIVED VIDEOS

« Encyclopedia of
the Sanctuaries
(under Photos

OCEANSLIVE tab)

Select a live video channel from the list below ° OceanSLive
Portal

@ Barracuda in Flower Garden Banks National Marine ~ .
Sanctuary > [ Select a live video channel v [
Credit: Jackiz Reid

Scientists set out on climate change
expedition to the Bering Sea

MR\l Follow Global Ocean Exploration Inc, a company

& devoted to bringing cutting edge scientific research to
the public through photography, writing, film and web-
based products, as they document scienctists research
on global warming impacts in the Bering Sea.

READ MORE

Ciegiues Ll e
ey = — S
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National Ocean Service (NOS)

http://oceanservice.noaa.gov/education/welcome.html
noaa ocean service education 7 'DiSCOVGFy Kits

Edu Home Students Teachers For Fun NOS Home

L=  |nteractive nautical
chart lesson

NOAA's Ocean Service Education

EDUACTION .
* Web seminars

e Connecting with .
Climate Change th N STA
Educator Conference (WI
July 23-24, 2008

Details
Students e New - Message in a
Grade 3-5: Mystery Grades 6-12: Tutorials Case Studies Bottle:
Nautical Charts
. ! o2 ’ M f -
Nautical Charts Corals Prince William's Qily Mess sStan fonomadas 20
Sea Floor Mapping Currents The Lionfish Invasion

e New - Coastal
America Art Contest

for grades K-12:
Details

> Estuaries

| \ Geodesy

(v Pollution
: Tides
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National Ocean Service (NOS)

http://oceanservice.noaa.gov/education/welcome.html

Estuaries

Game!
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Coral Reef Conservation Program

www.coralreef.noaa.gov/outreach/welcome.html
e« NOAA's Coral Reef

Information System

Honle|ComlNews|Funding]Outreach|PubﬁcaﬂonsandData|About|Seardl (CORIS)! a Slngle pOInt
Coral Reef Outreach and Education Of acceSS ‘to NOAA

The links below include resources for students interested in learning

rfzgl:d zzggg ri:»efs as well as lesson plans and other useful information C O ra I re ef i n fo rm a ti O n
Eucationa Sesources and data products

Outreach Materials

Learn About Coral Reefs

« Coral Reef Discovery
Kits

Protect Coral Reefs: Learn More. Coral reefs are
some of the oldest and most diverse ecosystems on
the planet. They have survived millions of years of
natural disturbances, but today they are also
threatened by many human activities. Learn how
healthy coral reefs are valuable to the people, fish,
plants, and animals that depend on them. Help
protect our coral reefs by learning more about them.

NOAA's Coral Reef
Information
System was
launched in 2002

Things You Can Do to Protect Coral Reefs. Even if
you don't live near a coral reef you can help protect A poster from the

reefs in the U.S. and around the world. Protect Your Reefs a9 single point
project. or access to

Cape Flattery Grounding Restoration. The Coral /‘!QAA ': COFB/AIE—(@F
Reef Conservation Program participates in coral reef information and

restoration projects following events such as ship groundings. Learn data products.
about the Cape Flatterv restoration proiect throuah an outreach video.
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National Weather Service: JetStream

Ty National WeatherServic‘e;:“,‘ %% o Lesson plans and
M JetStream - Online School for W = tutorials on various

JetStream Home NWS Home Weather forecast by "City, St" or zip code

L]
S weather to PICS
. Why JetStream? 4 R = 7 Sy 3 Vi , Zal

. The Atmosphere A Rt i )

\Sha,

1531

The Ocean

e oher Wy e * New Cloud Chart

. Thunderstorms

. Lightning et . g 4 '
K b Q 4 . °
. Tropical Weather 3 L. = O ) On Tuesday, May 6, 2008, the N OAA Weather
. Doppler Radar ok 7 S N cano erupted again, spewing
< 3 AL =X ocla terials like hot a3
’ S { clastic erials like 8s

.  Remote Sensing

. Weather on the
Web

. The National
Weather Service

3. Appendix
Additional Info:
Lesson Plan Overview

Topic Matrix
JetStream News

http://www.srh.noaa.gov/jetstream/
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NOAA Data Education Project (NODE)

* A pilot K-12 education project coordinated by Sanctuaries, Estuarine
Research Reserves, and NODC

« Three multi-level curriculum modules focused on middle school,
grades 5-8

« Web browser-based with student materials available in a
downloadable format for printing.

« Accompanied by IOOS data interface, interactive web activities,
data visualizations and animations

» Currently undergoing teacher evaluation

< D ATMOSPH&?/O /_-’ E
By o,
§ .
g, EA)
P F
% g D R I O O S INTEGRATED OCEAN OBSERVING SYSTEM”
=
< & :
¢%> §§ _
A MENT OF c°

S T
b

NATIONAL MARINE
SANCTUARIES
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NODE: Emphasis on Context & Relevance

Data sets are not http://www.dataintheclassroom.org/
Data 1n the ; : : .
presented as Stand_ C)lntssro;m Investigating El Nifio Using Real Data
alone data exploration """ ;
interfaces i A
Yavel3 People blame El Nino for allllfinds of abnormal : ﬁz
P rese ntS d ata th rou g h % weather. But how does El Nifio really work? WIOOS) "
real world issues SR ohbywlkemsorENowg et aog
L . . Teachers: start here to download the curriculum guide.
Utilizes the scientific h
Teachers
story told by the datato

provide context

Students are using real
data and real science

Correlated to the National Science Standards & National Math
Standards
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Data in the

Classroom

Investigating El Nifio Using Real Data

Level 1
Level 2
Level 3
Level 4

Level 5

Teachers

Survey

Problems?
Contact us

El Nino » Get Data

Which data?

Sea surface temperature Ll
About the data @

Which view?

- & Map (Iatitude and
longitude)

C Graph along a line of

latitude

Specify a date.

|16 ~|/Dec ~|/1997 -

Select an output format.

@ Image
(%5 Data file for spreadsheet

Get Data I

Select a region.

Click and drag the crosshairs on the map to select the region
you wish to display. You may also enter latitude and longitude

values directly in the boxes provided.

=
L

X 18000 mi
A
‘% km magery ©2008 NASA - Tenms of Use &
eque orse

Get help using this form.




NODE:

El Nino
Levels of Scaled
Interaction

Data in the

Classroom

Investigating El Nino Using Real Data
L O C

El Nifio » Level 1

Level 2
Level 3
Level 4
Level 5
Get Data

Teachers

Survey

Reading Sea Surface Temperature

One of the ways to detect an El Nifio event is to look at sea surface temperature (SST). SST can be
recorded using instruments on orbiting satellites which measure infrared radiation from the surface of the
oceans. This data can be represented on maps in different ways. Researchers map temperature zones
using colors to represent areas of temperature, producing what is called a false-color map.

Below is an example of a false-color map of sea surface temperature. Use this map to check your
understanding. Then try making your own map of sea surface temperature using real data.

LAS 6.5/Ferret 581 —— NOAA/SWFSC/ERD
Z(m):0 000S URL:
TIME : 16-DEC-1989 12 DATA SET: mday
SST, Pothfinder Ver 5.0, Doy and Night, 0.05 degrees, Global, Science Quality

180*

100w

140°W
LONGITUDE
Sea Surface Temperature mixed night and day: monthly (degrees Celsius)

Interactivity: Students analyze data and discuss
findings using problem solving techniques and
technol driven tool

3 Adaptation: Students use portal tools to play and practice
what they know.

2 Adoption: Students use drill and practice using online tools to
gather data.

Entry: Students look at research questions and discover data that helps
them understand key principles & concepts.

May 17, 2008
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N D n Investigating El Nino Using Real Data
E g g g
[} Level 1 ElNifio » Level2

Looking at SST Another Way
1 ~N Leed R h e orbiting satellites to collect data and provide “snapshots™ of sections of the n. During

Level 4 an El Nifio event, it is important to have different tools to under: stand how SST cha nges. In the Iast activity,
L5 you looked at maps displaying SST over a lar ge surface area in the Pacific Ocean. Now take a look at the

same data, but this time using a graph along a single line of latitude from west to east. Both the map and
Get Data the graph are useful for interpreting data and ing an EI Nifio event.

Use the graph below to check your Then try making your own graphs of sea surface
Toachors temperature using real data.
Survey

LAS 7.+ /Ferret 6.07 NOAA/PMEL
z (m] i DODS URL: hitp:/, . 8081
ME : 16-DEC-1989 12.00 DATASEY mday

SST, thfinder Ver 5.0, Day and Night, 0.05 degrees, Global, Science Quality

Interaction e

5 Invention: Highes
driven, full inqui

Interactivity: Students analyze data and discuss
findings using problem solving techniques and
hnol driven tool

Builds

3 Adaptation: Students use portal tools to play and practice Data
what they know. Lit
2 Adoption: Students use drill and practice using online tools to ieracy
gather data.

Entry: Students look at research questions and discover data that helps
them understand key principles & concepts.
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Data in the

N O D I - Clasroon Investigating El Nifio Using Real Data
| |

Level 1 ElNifio » Level 3
Level 2 andi
iy Check your understanding
Select three images below that might indicate an El Nifio event.
Level 4
Level 5 5} e fh —
SN RS VT o W —
Get Data g e s .
Levels of Scaled =SSSSSSsiE '
fu] ' i 3
evels Oor ocaie % o e B v i 1 L
- Teachers L = - F—H
e Bt Sengeriors e it 04 . menhly e )
Interaction

Interactivity: Students analyze data and discuss
findings using problem solving techniques and
technol driven tool

Builds
3 Adaptation: Students use portal tools to play and practice Data

what they know. Lit
2 Adoption: Students use drill and practice using online tools to iteracy

gather data.
Entry: Students look at research questions and discover data that helps

them understand key principles & concepts.
May 17, 2008 California B-WET Local Conference 18



Data in the

e Investigating El Nifio Using Real Datz
]
- Level 1 El Nifio » Level 4
Level 2 Relating SST to Productivity
1 ~ Level 3 Phytoplankton are microscopic plants that live near the surface of the ocean and provide food for
larger organisms. They form the base of the food chain. Nutrients carried by upwelling from deeper
water up to sunlit surface water encourage phytoplankton growth. This process can be compared
Level 5 to the addition of fertilizers to soil to encourage land plants to grow faster and larger.
Get Data

Phytoplankton also contain chlorophyll, which enables them to use photosynthesis. Scientists
estimate the amount of phytoplankton in the ocean by using data from satellites that can detect

Leve I S Of S ca I e d chlorophyll by color.

Teachers
During an El Nifio, when upwelling is disrupted, scientists measure a decrease in chlorophyll in

I n te ra cti o n Survey areas of the eastern Pacific. This signals a decline in phytoplankton productivity.

Use the images below to check your understanding. Then investigate the relationship between sea
surface temperature and productivity for yourself by making maps and graphs of real data.

Set A
Sea surface temperature Chlorophyll-a

Interactivity: Students analyze data and discuss
findings using problem solving techniques and
technol driven tool

Builds
3 Adaptation: Students use portal tools to play and practice Data

what they know. Lit
2 Adoption: Students use drill and practice using online tools to iteracy

gather data.

Entry: Students look at research questions and discover data that helps
them understand key principles & concepts.
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= Data in the
E I N I n O Classroom

Level 1

Levels of Scaled =

Level 3

Interaction Lovel

Get Data

Teachers

os\ Survey

Investigating El Nifio Using Real Data
C C C

El Nifio » LevelS

Designing Your Own Investigation

You have used real data to begin to understand the phenomenon of El Nifio, but there is still a lot you can
learn from exploring this data. El Nifio events last an average of 12 to 18 months and occur about once
every two to seven years. Ten events happened in the last 42 years, with one of the most extreme occurring
in 1997-98.

Using what you've learned, develop your own hypothesis about El Nifio. Then see if you can get data to
support or disprove it!

Interactivity: Students analyze data and discuss

findings using problem solving techniques and
technol driven tool

Builds

3 Adaptation: Students use portal tools to play and practice Data

what they know.

2 Adoption: Students use drill and practice using online tools to

gather data.

Literacy

Entry: Students look at research questions and discover data that helps
them understand key principles & concepts.
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Opportunities for Participation

http://www.dataintheclassroom.org/

Data in the Classroom

NODE Project Downloads

Investigate Earth processes using real data:
+ E|l Nino
e Sea Level
+ Water Quallty in development

o Signup______| ® Tell us what you think

Teachers, if you are _.v,  Once you've registered, After using the curriculum,
S ‘ ', interested in helping us < ) 5 lf fee y be sure to fill outan
tCP ; test the new curriculum B - riculy IC evaluation survey. You
% 1 & modules for this project, - Wn a i can earn continuing
‘“‘kawwrr please take a moment to P ar - \ education credits through
register and sign up. S ' ANEDIS oW the University of

Wisconsin.

Privacy Policy Contact Site Map
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Thank You!

Contact Information:
Bronwen Rice
NOAA Office of Education

Bronwen.Rice@noaa.gov
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